Introduction
Previous studies of the role of cellular and serologic markers in patients infected with the human immunodeficiency virus type 1 (H IV -1) have focussed mainly on the predictivity for the transition from asymptomatic HIV-1 seropositive status to ATDSrelated complex or to AIDS itself (1. 2). The CDC definition of AIDS was not intended for clinical prognostic use and therefore its use as the endpoint in prognostic studies has some shortcomings. For example, it has become clear that the prognosis of AIDS patie nts when only Kaposi ' s sarcoma is present differs markedly from that observed when opportunistic infection is involved (3) . To better understand the natural history of HIV-l infection it would be more accurate to elucidate markers for the different diseases which define AIDS. It has been shown that pneumocystis carinii pneumonia is unlikely to develop in HIV infected patients unless their CD4+ T cells are depleted to < 200/ mm' or the patients are symptomatic (4). Therefore. prophylaxis should be reserved for these patients . The aim of thi s study was to analyse the cellular and serologic characteristics associated with certain indicator diseases of AIDS . We evaluated the relationship of the number of total lymphocytes, the number of CD4 + T cells. serum ~2 microglobulin and urinary neopterin to these AIDS defining opportunistic infections at the time of the initial diagnosis. 
Methods

Patients
The study population comprised 12 newl y diagnosed AIDS cases in 1988 at the AIDS Ward of the University Hospital of Innsbruck and included all but one (who was treated at another institution) of all reported cases in the Austrian Tyrol. Of the 12 patients. 11 were male, 7 intravenous drug users, 4 homosexuals and one was infected with HIV-1 by a contaminated blood product. Measurement of T-cell subsets. ~-2 microglobulin and urinary neopterin were performed within one week after the diagnosis of AIDS.
LaboraTory studies
Whole blood samples drawn in tubes contammg EDTA were stained with monoclonal antibodies (Becton-Dickinson). The percentages of C D4 + and CD8 + T cells in periphera l blood lymphocytes were determined by tlow-cytometry (FACscan) . The numbers of CD4+ and CD8 + T cells were determined by obtaining total and differential white cell counts and multipl ying by the appropriate factors obtained on tlow-cytometry. Serum ~-2 microglobulin was measured by radioimmunoassay (Pharmacia) with the use of standards provided by the manufacturer. Neopterin was determined in first morning urine specimens by a reversedphase HPLC method as described (5) . Neopterin concentrations were related to creatinine values to compensate for physiological variations in the analytc concentrations in urine.
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Comparison of grouped data was done by the Wilcoxon-Rank test. For correlation analysis we used Spearman-Rank correlation coefTicien ts. \1cdian (Range) didal esophagitis. In six patients a normal count of total lymphocytes was obtained. all other measurements were outside the normal range. However. the values of these markers were apparently not different (p > 0.10 between the various AIDS defining diseases with one exception: although urinary neopterin concentrations were highly increased in all patients. neopterin levels were much higher in those patients presenting with tuberculosis compared to those without and arc shown in Table 2 (1)4-;-: CD8 -+-ratio r~2MG (mgm LJ ri nary neopteri n \llllloi'!nol creatinine) blown AIDS (7) . Therefore, the coincidence of tuberculosis and HIV-1 infection may lead to excessively high concentrations of neopterin. Although neopterin concentrations correlated significantly to ~-2 microglobulin, and CD4 + counts, the latter markers were not able to discriminate tuberculosis from other AIDS defining opportunistic infections in our study. However, the number of patients is loo low for a final conclusion. Further studies will demonstrate the possible relevance of these findings. Diagnosis of tuberculosis in AIDS patients is difficult and time consuming (8) . Only 30 -59% of patients with HIV infection and tuberculosis react to the PPD skin test and the sputum smear is only positive in a minority of cases (9, 10) . The evaluation of mycobacterial cultures takes several weeks. Therefore, invasive diagnostic procedures, such as bronchoscopy, lymph node biopsy or bone marrow aspiration, are often necessary. Since neopterin levels are excessively high in H IV -1 related tuberculosis, neopterin testing may help in the differential diagnosis of HIV-t related tuberculosis from other opportunistic infections. In further studies the effect of neopterin for the early detection of tuberculosis should be elucidated. In addition, neopterin could be a potential tool for measuring disease activity, as shown in studies of non-HIV-t related tuberculosis (6) . Preliminary data in our patients show that neopterin concentration decreased under antituberculous therapy. So far, the duration of antituberculous therapy in HIV-l infection remains an unresolved ques tion.
Results
